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Heating of plasma by the acoustical . . . -

Ya. B. Faynberg is credited with the choice of the topic and with the guidance of the inves- '
tigation.

There are two references, of which the one by Berger et al. is ile only one in English. - -

Card 2/2

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548320018-9"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86 00513R001548320018 9

U S R T YA YT S SR I AR '3153&_‘-:1 L SRt Crn e s KRS

S/781/62/000/000/013/036
AUTHOR: Faynberg, Ya. B., Shapiro, V. D.

TITLE: Waveguide properties of a plasma cylinder in a longitudinal magnetic field
with account of thermal motion in the plasma

PERIODICAL: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza; doklady I

konferentsii po fizike plazmy i probleme upraviyayemykh termoyadernykh
reaktsiy. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 66-70.

TEXT: The article is develoted to a kinetic-approximation investigation of electromagnetie
oscillations of a plasma cylinder without account of collisions. This is unlike the previous
investigations of the waveguide properties of a plasma cylinder in a magnetic field, which
were made for the most part in the hydrodynamic approximation under various assumptions. =
Certain caution had to be exercised in the treatment of the boundary conditions, which assume
very complicated form in the kinetic-theory solution. It was therefore assumed that the
dimensions of the surface layer engendered by the thermal motion of the electrons and the
ions are small compared with the wavelength. This essentially reduced the problem to a
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Waveguide properties of a plasma cylinder . . . : :

solution of Maxwell’s equations within the volume of the plasmd (medium with known dielec-
tric tensor) and in vacuum with boundary conditions that specify a jump in the tangential
component of the electromagnetic field in terms of the known jump of the gas-~kinetic pres
sure. The cases in which terms with the gas-kinetic pressure can be of importance in the
dispersion equation are then considered.

There are seven references, of which the English-language ones are those by T. Stix
(Phys. Rev., 106, 1146, 1957 and Physics of Fluids 1, 308, 1958) and by Chandrasekhar,
Kaufman, and Watson (Annals of Physics, USA, 2, 435, 1957). .
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Diffusion in an inhomogeneous rarefied plasma indﬁéed by the
excitation of "ion-acoustic" oseillations., Ukr. fiz, zhur, 7
ne.10:1033-1045 O '62, (MIRA 16:1)

1. Fiziko-tekhnicheskiy institut AN UkrSSR, Khar'kov,
(Plasma dgcillations) (Diffusion)
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5/056/62/042/006/017/047
. B104/B102
29 )/6
AUTHCHS: Shapiro, V. D., Shevchenko, V. I.
TITL=: - The nonlinear theory of the interaction of beams of charged
particles with a plasma in a magnetic field
ruRICDICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
~ no. 6, 1962, 1515-1528

TBEXT: 'The changes of temperature and the directed velocity of a beam of

charged particles on interaction with an electron plasma in an external

magnetic field is investigated in the "quasilinear" approximation. The
investigation is limited to the initial gstage of the process, where the /%//
oscillation amplitudes are small and the time variation of the beam ¢
parareter causes no significant change of the dispersion coefficients.
During this time the amplitude increases linearly as in the linear theory.
An equation is derived which describes the change of the initial N
nonequilibrium distribution function of the beam and of the plasma as being
due to interaction with the plasma oscillations. The changes in the mean
vaiues of the velocity and the temperature caused by the Cherenkov effect,
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and by the normal and anomalous Doppler effects are determined.,
ASSUCIATION: Fiziko-tekhnicheskiy ingtitut Akadenii nauk Ukrainskoy SSR
(Physicotechnical Institute of the Academy of Sciences

Ukrainskaya SSR)

SUBMIZTED: September 20, 1967 (initially) u/%/
March 14, 1962 (after revision)
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AUTHOR: Shapiro, V. D.

TITLE: Diffusion due to excitation of "ion-acoustic" oscillations
in an inhomogeneous rarefied plasma :

SOURCE: Konferentsiya po fizike plasz* i
termoyadernogo sinteza. 3d, - Kharkov, 1962,
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
problems of controlled thermonuclear synthesis); doklady* konfer~
entsii, no. 3. Kiev, Izd-vo AN UKrSSR, 1963, 318-332

problemam upravlyayemogo
Fizika plazmy* i prob-

TOPIC TAGS: plasma diffusion,
cient, kinetic theory,

plasma magnetic field i

pPlasma osciilation, diffusion coeffi-
transport property, plasma ion oscillation,
nteraction, distribution statistics

ABSTRACT: An approximate theory,
fluence of oscillations on transp

which takes into account the in-
ort phenomena in the plasma (V. D.

Cord
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Shapiro, - IVUZ. Radiofizika v. 4, s, 1961) is use
diffusion coefficient in an inhom
of "ion-acoustic oscillationsg."

the initial stage of development
the stationary oscillations.

d to estimate the
ogeneous plasma, due to the buildup
The diffusion is analyzed both at
of the oscillations, and also for
The analysis is limited to high-tem-
without pair collisions. An unbounded

by averaging. The stationary ampli-

rmined and are found
to be small, thus confirming the validity of th

mation. fThe diffusion coefficients of the electrons ang ions, due.

te the ion acoustie oseillations, are found to be of the Bame order
of magnitude at tha saturation staga., It iga congluded that ‘the ion
acoustic oscillationg lead to an additional diffusion of the elec~-

018-9"
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the plasma transversely through the ragnetic
but this diffusion isg small. 1In view of the smallness of khis
tribution to the total diffusion,

malous diffusion become 8ignifican
author is indebted to Ya. B. Faynb
guidance and to A. L. Akhiyezer fo
Orig. art. has: 40 formulas.

field,
con-
other possible Mechanisms of ang-
t and worthy of study. "The

erg for suggesting the topic and

I a discussion of the results."

ASSOCIATION: None

SUBMITTED: 00 DATE acq: 21May64 . ENCL: 00
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SHAPIRO, V.D.
Nonlinear theory of the interaction of "monoenergetic?
beams and a plasma., Zhur, eksp. i teor, fiz., 44 no.2:613-
625 F 163, (MIRA 16:7)

1. Fiziko~tekhnicheskly institut AN UkrSSR,
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Quasi-linear theory of the instability of a plasma with
anisotroplc ion vslocity distribution. Zhur. eksp, i teor, fiz.
45 no.5:1612-162% N '63. (MIRA 17:1)
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' ACCESSION NR; AP4028969 8/0057/64/034/004/0764/0767
|

| AUTHOR: Tsy*tovich, V.N.; Shapiro, V.D.
{ . X -

J S
{, TITLEt On tho interaction of an elecotron beam with an optically active modium

|
{ SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.4, 1964, 764-767 - .
J y ’ ' ' .

TOPIC TAGS: electron besm plasma interaction, electron beam laser pumping, laser i
ABSTRACT: . The interaction of an electron beam with an optically active gas is dis-’
cussed. It is found that considerable power can be generated in the visible and ul~'

'
i

traviolet regions even when the density of the beam is small compared with that of !
the medium and the Langmuir frequency is small compared with the optical resonance ;
frequency. It is suggested that electron beams might be useful for laser pumping.
Powers of the order of 102 kiW/cm3 at a_frequency of 6 x 1016 cycles/sec can be de- :
veloped by a beam of 1014 electrons/cm® having velocities of 3 x 109 cm/sec in a !
medium of density 1019 cm™3. The medium is treated as an ensemble of oscillators, !
and expressions are derived for the power developed and the velocity disperions re-!

quired of the exciting beam. The condition for the applicablility of the quasi-linear!

approxinmation employed is given, and a future treatment of the non-linear terms is R

|
|
|
|

i
'
i
!
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i P
!promised. The equation for the (negative) damping constant of the oscillations, on
!which all the calculations are based, is simply written without derivation or re-
ference. ''In conclusion, the authors express their gratitude to Ya.B.Faynberg and
i M.S.Rabinovich for valuable advice.” Orig.art.has: 9 formulas.

ASSOCIATION: Fizicheskiy institut im.P.N,Lebedeva, Moscow (Physical Institute)

| SUBMITTED: 10Nov63 DATE ACQ: 28Apr64 ENCL: 00

SUB CODE: PH NR REF SOV: 001 : OTHER; 001
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. ' AUTHOR: Berezin, A. K.; Berezina, G. P Bo;qgig!ﬁgz_z;izGggbg;gnkg,_ﬂ;_{,jglﬁ .
" Yegorov, A, MUY Zagorodnov, O. G4} Kornilov, B. A7 Kurilko, V. I Lutsenko, Ye.S%s
____ '1.; Laypkalo, Yu. MT; Pedenko, N. S.; Kharchenko, L. F.; Shapiro, V. D.i_ it
¥y,

RE SN

Shevchenko, V. 1.; faynberg, Ya. B.

v

: Y¢, [ AN
TITLE: Acceleratiog—of charged particles with the aid of longltudinal waves in

plasma and plasma waveguides
2, 44,<8
. SOURCE:
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EHT(1)7E}JT(m)/ETyEPF(n)—2/bWG(Tn)/EIPA(V);‘Z/E}JA(m)-Z IJP(c)‘
AT/IXT ' §/0000/64/000/000/1023/102
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vTrudy. Moscow, Atomizdat, 1964, 1023-1029

ITOPIC TAGS: high energy accelerator, electron beam, plasma accelerator, plasma

, waveguide

* ABSTRACT:

"tion.

| displayed in the case of waves in the meter and centimeter range even for com-

|card 1/5
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International Conference on High Energy Accelerators. Dubna 1963.,,7'5,)/
. ’ .

X Plasma waveguides and noncompensated electron and ion beams can be uti-
! lized as accelerating systems in linear accelerators\ (Faynberg, Ya. B., Symposium . —

CERN 1, 84 1956); Atomanay enargiya 6, 431 (1959
; tromagnetic waves v, $ C are propatated, vhich are necessary for particle accelera-

The waveguide properties of restrained plasma and noncompensated beams are

n such systems, slow elec-
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- paratively small plasma densities around 109 to 10!3 em™3). Under these conditions;
. the high-frequency energy losses during wave propagation, which are due to the cole
‘1isions of plasma particles, are gmall. The.density of electrons in metals (about !
i1023) "is many orders greater than is necessary for ensuring waveguide properties
| in the microwave range. This leads to great losses of high-frequency power during .
“wave propagation in metallic conductors. For plasma densities around 109 to 2013
- cm 3. the energy losses during particle transist through the plasma, which are pro-
“portional to plasma density, are insignificant, from 1075 to 1076 ev/cm.  This !
;means that plasma waveguides are "transparent” for accelerated particles. Accord- |
| ing to the conditions of acceleration the particles are divided into individual -
'bunches. Thus the loss of particles moving in-the plasma can increase greatly be-
' cause of the occurrence of coherent deceleration representing the inverse of the
‘effect of ccherent acceleration, which was established by V. I. Veksler (Symposium
{CERN 1, 80 (1956)). However, even for accelerated particle fluxes of the order of °
i tens of amperes, these losses are all insignificant. Because waveguide properties
“are determined by the plasma, the metal surfaces can be remote from regions with
large field strengths or eliminated altogether, which pernits a significant in-
' crease in the permissible voltages of the accelerating fields and a substantisl de-’

V
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‘
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croase in the high-frequency energy losses. It is
the electromagnetic energy in the radial direction
accelerated particles are moving. Thus for a given
netic energy flux decreases markedly. If the fluxe
large, the wavegulde properties necessary for accel
particles of the beam which are not entrapped In th
which particles the entrapped particlas move. The
into the accelerator operates under these condition
clarify the possibilities of particle acceleration
waves excited by charged particle beams, and also
‘beam instabilities upon the accelearation process, t
'Academy of Sclences Ukrainian SSR conducted theoret

gations on the {nteraction of charged particle beams

gations were intended to lead to, not the design an

celerator model, but the physical processes occurring during tha interaction under
and in this way to a determination of the
‘methods of accelsraticn which are being developed at this-institute.
!developed up to the present time of tha interaction between beams

conslideration,

‘been essentially & 1inear theory. As a result of t

~|Card /s "
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.|
also important to concentrate .
only in the reglons where the
£ield strength the electromag-
s of accelcrated particles are

eration can bo ensured by the
e acceleration process, through
beam itself which is injected
s of an accelerating system.

by means of olectromagnetic

To

he Physicotechnical Institute,
jcal and experimental investi-
with a plasma. - These investi-
d construction of a definite ac-
possibilities of plasma
The theory
and plasma has

he work of V. D. Shapiro and V.
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|
‘1. Shevchenko at this Institute for the case of beams of not very large density, &
nonlinear theory has been- created which permits one to trace the process of in-
,teraction of an initially nonmodulated beam and mono-encrgetic beam with a plasma
from the initial stage to saturation. As is shown, a large part of the beam's
energy of ordered motion (75% of its initial energy) is lost by the beam as a re=
sult of collective interactions with the plasma. Thus the energy expended upon
excitation of oscillations amounts to 30%; upon increasing the thermal energy of
_the plasma, to 30%; and upon increasing the thermal energy of beam, to 15%. The
experimental investigations of this Interaction were carried out by 1. F. Kharchen-
-\;;o and A. K, Berezin and their respective co-workers. Their results are in agree-
7ent with the theory of M. F. Gorbatenko. The mentioned institute has also car-
‘ried out further theoretical and experimental investigations on the problems of
‘electromagnetic wave propagation in plasma waveguides excited by high-frequency vall
. sources. The exparimental studies, by O. G. Zagorodnov, et al,, showed that the re-

isulta agres well with theory under conditions of insignificant nonlinear effects. ;-
'Current experiments are concerned with highly-ionized plessas with density 108! to0 !
11032, orig. art. has: b figures, 1 table. : O
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lpcTiiOR:  Gorbatenko, M. F.i Shapiro, V. D. 54 ‘,

XORG: none o v :

| ;

lTITLE: Quasilinear theory of the illtgx_‘gc_:_t_hioani ’lggln_glg_g-_lgg_am_;#_a_x_\il’ a pé_s:mg_ in a strong

‘magnetic field

SOURCE: AN UkrSSR. Vzaimodcystviye puchkov zaryazhennykh chastits 5 plazmoy (Interac~
tion of charged particle peams with plaumu). Kiov, Naukova dumka, 1965, 103-111

TOPIC TAGS: plasma pbeam interaction, plasma instability, strong magnetic field

ABSTRACT : Utilizing the results of V. D+ Shapiro and v. 1. Shevchenko in ZhETF, 1962,
45, 1515, the development of jnstabilities during the jnteraction of a lo¥ density cy-
lindrical beam with a plasma is investigated by including the nonlinear approximations.
The boundary condition on the plasma is taken to be a conducting wall and the plasma
is contained by a strong magnetic field. First, the interaction of plasma with a uni-
form beam with sgmall thermal spread is considered. It is shown that in this case, qua<
silinear theory can pbe applied when the amplitude of excitation becomes great. Next,
al energy component is analyzed. The dispersion relation for
change of thermal energy of the beam. This, in turn,
d energy of the bean is converted into plasma thermal
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energy. In the case considered here,
oscillations are derived and shown to
tain parameters are gatisfied. The inst
ration phase and the establishment of a

the deceleration of the beam and excitation of

be much longer than in the unbounded case if cer-
ability development is traced through the satu-
stationary state. Orig. art. has: 25 formulas.

SUB OODE: 20/ SUBM DATE: 11Nov65/ ORIG REF: 011
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fAUTHOR: Tsytovich, V. N. (Moscow); Shapiro, V., D. (Khar'kov) ;: {
: ORG: none 8 i

' TITLE: Nonlinear theory for the passage of pulses of electromagnetic waves -
through a plasma boundary T )

: SOURCE: Zhurnal prikladnoy mekhaniki i telhnicheskoy fiziki, no.. 4, 1966, 48-55 ,

L TOPIC TAGS: wave pulse, .electromagnetic wave, transverse wave, longitudinal

j wave, plasma, plasma boundary,_boundary effect

ABSTRACT: The role of boundary effects is investigated for the passage of pulses
of electromagnetic waves through a plasma boundary. Cases of narrow and wide
spectra are analyzed. Stochastic phases of transverse waves and generated
longitudinal waves are assumed. The boundary effects may be used to generate i
_longitudinal waves needed for the effective acceleration of particles in the plasma — |
as well as for the modulation and changing of the spectrum of initial transverse :
waves. The application of boundary effects in diagnostics of turbulent plasma is :
pointed out, The authors thank Ya. B. Faynberg, M. S. Rabinovich, I. S.Danilkin, .
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xcitation of oscillations during the injection of an

v zaryazhennykh chastits s plazmoy (Interac- | -
). Kiev, Naukova dumka, 1965, 69-92

TOPIC TAGS: electron beam, plasma beam interaction, plasma oscillation
rk is to explain the spatial dependence of elec-

on which the electron beam is incident. The spa=
d the beam, features not

ABSTRACT: The aim of the present wo

tpric fields occurring in a plasma up
tial anisotropy arises due to the finite extent of plasma an
considered in theoretical problems of this sort. Here a semi-infinite plasma is con= -
sidered and the region near the boundary is studied for the case of a beam with an

city of plasma oscillations.

electron velocity much greater than the group velo
1lisionless parameters js written to describe noise fields. It +—

sov's equation for co
is examined in the linear approximation and applied in the derivation of the gpatial
dependence of the fields. It is shown that the total energy demsity of the excited

oscillations can greatly exceed the directed kinetic energy of the beam, indicating ag-r;_
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gregation of energy near the plasma boundary. As the field intensity in this region
is increased, relaxation occurs more rapidly and the boundary layer becomes narrower.
is shown that the second peak {s the more intemse. Orig. art. has: 68 formulas.
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TOPIC TAGS: plasma beam interaction, plasma in

tic equation, electron beam
ng during the inter-

The dynamics of the development of jnstability appeari
svistic uniform beam of electrons with a plasma is investigated from
i y spec-

gh the saturating phase and the formation of a stationar
It is assumed that the plasma is in strong magnetic field paral-
i i« much smaller than the plasma

jon and that the beam density is m
ing parallel

are considered to be on
and field equations are analyze
am acceleration occurs at the expens

action
the initial phase throu
trum of oscillations.
jel to the beam direct
density. The excited waves
to the beam. The kinetic equation
of nonlinearity. it is shown that be

ing the thermal spread of the beam and the kinetic and potential energy o
oscillations. ¢ beam velocities, the instability leads to a 8¢
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quasilinear phase. At lower values, the beam remains uniform. The analysis also
brings out the existence of a strong oscillating additive temm in such beam character-

istics as density and momentum. Orig. art. has: 31 formulas.
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tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 111-115

TOPIC TAGS: electron beam, plasma resonance, plasma interaction, plasma density

ABSTRACT: The generation of oscillations in the visible and UV ranges is considered
theoretically in the interacting system of a beam and an optically active_p;g§m§:jfThe
electron beam is of smaller density than the plasma and has a large thermal component.
The plasma frequency is much smaller than that of the most rapidly growing harmonic,
which is about equal to the .characteristic frequency of the plasma. The spectrum cf
oscillations excited in the plasma is obtained from the quasilinear theory. At reso-
nance, nearly all the energy of the beam goes into the kinetic energy of oscillators
(i. e., atoms or ions of the plasma) exceeding the collisional transfer of energy to a [—
large degree. A numerical example is given to show that very strong generation of
light by this method is possible. It is shown that a beam with a density of 104" com
and a particle velocity of 3+10? cm/sec injected into a plasma with a density of 1089 | —

-3

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548320018-9"




"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548320018-9

5 R ERERLS AR O AR R R e D R R R S I S R R R RO R AR R SR RIS

L 08807-67 . =
ACC NR:  AT6020441 :

- . e th
an~3 will generate 100 kw/cm? of power at 10}* gec”} angular frequency (i. e., in the
ultraviolet). Orig. art. has: 9 formulas.
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'TITLE: On the induced dispersion of Langmuir oscillations of a plasma in strong mag-
netic field
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‘plasma). Kiev, Naukovo dumka, 1965, 156-164

1

iTOPIC TAGS: plasma oscillation, plasma resonance, plasma magnetic field
i

ALSTRACT: Honliner interaction of wave harmonics in the long wavelength range of the
'spectrum is investigated for the conditions of a strongly magnetized plasma. The line-
‘ar damping of the ...ves is considered small due to the small number of resonance par-
‘ticles and all osc:llations are along the field lines. The mathematical description of}
‘the system employs a set of equations for the electron and ion distribution functions i
‘and for the electric field. The system is analyzed in the second and third approxima-
;tion starting with linear solutions. The initial one-dimensional spectrum remains —
-nearly uniform undcr the action of dispersive effects and is seen to correspond within
‘a cosine factor to the one-dimensional model. The interaction between waves leads to
pumping of energy from the higher frequency part of the spectrum to the lower. The ——
i

|
1
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ABSTRACT. The spatial distributi
lations excited by an electron beam injected i{nto a gemi~ ~infinite .
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a with directed
‘plasma electrons is cheoretically

vestigating’ the development of instabilities, particular attention
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TITLE: Nonlinear stabilization of plasma beam instabilities

SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 076/P030, 1964.
Nelineynaya stabilizatsiya puchkovykh neustoychivostey plazmy, 1-14

2/).‘/‘[ pag.b.
TOPIC TAGS: plasma beam, plasma-wayg,.plasma instability

. ABSTRACT: The possibility of the stabilization of beams in plasmas is discussed, es-
.pecially for the case where ion temperature greatly exceeds the electron temperature.
i +The chief mechanism responsible for limiting beam or stream instabilities is wave scat-~
tering by a large number of ions. The problem is discussed in terms of the spectral
shift of the plasma waves from the resonant to nonresonant regions.- If the shift oc-

curs in a period less than or of the order of the time of growth of the waves, then

stabilization occurs. This occurs in some instances without the presence of strong i
external noise. General stability criteria are derived from the nonlinear kinetic |— |
equations for the beams with large velocity spread. It is shown that the small velo- Y
city spread leads to a modified criterion of instability where the electron thermal v
velocity exceeds that of the ions. Orig. art. has: 56 formulas. —
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'TITLE: Nonlinear stabilization of plasma beam instabilities
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|
'TOPIC TAGS: plasma beam interaction, plasma instability, nonlinear plasma

, plasmon

{ABSTRACT : The study of plasma and interacting beam parameters shows that the stabili-
‘zation of beams by nonlinear means is possible. The mechanism investigated in this con-
‘nection is the pumping of excited oscillations into a nonresonant spectral region. It
'is assumed that ‘the characteristic time of punping is shorter than the instability de-
\velopment time, thus keeping the energy of the waves low. The spectral density time

'bchavior is obtained by deriving the cross section for dispersion of Langmuir waves on
ithe plasma particles. This is done both by use of the theory of growing amplitude ex-

ons as well as by the quantum-mechanical approach (plasmons). The effects of
It is shown that

The analy-

+ . .
‘citati —
‘nonlinearities are obtained from the dynamics of beam instabilities.

.the beam can be accelerated by the excitation of internal electric fields.

i
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,sis carried out in this work shows qualitatively that stabilization is possible in the
absence of intense extermal noise. Orig. art. has: 39 formulas.
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TITLE: Interaction between a modulated beam and a plasm:
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‘action of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 143-155

i

TOPIC TAGS: hydrodynamics, plasma density, plasma beam interaction

‘ABSTRACT: The beam instability of a modulated beam traversing a plasma in the self-
‘consistent field approximation is jnvestigated. A system of hydrodynamic equations is
solved for the electric field, particle velocity and density in terms of one another
by assuming the harmonic time dependence for these quantities. The density is assumed
to be governed by thermal distribution in the beam, so that the oscillations propagate
mot only due to the presence of dipected energy particles but also because of parti-
cles of the plasma. The resulting fourth order equations are split into two sets of
'second order equations, assuming that the normalized electric field is much less than |___
unity. These equations then campletely determine beam density distribution assuming
the absence of surface charge on the beam boundary. The solution indicates that elec-
itric field change in moving through the modulated beam is given by plasma density L

| I
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| TITLE: Induced scattering of Langmuir oscillations in a plasma within a strong

' magnetic field 21,49, 55

SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 10, mo. 9, 1965, 960-968

TOPIC TAGS: plasma oscillation, magnetic field plasma effect,'plasma electron
oscillation, electron scattering

! ABSTRACT: The present paper studies the nonlinear scattering of Langmuir oscilla-

¢ tions on electrons of a plasma in a strong magnetic field. The linear damping of
! the oscillations is assumed negligibly small. After solving tlekinetic equation |
; by means of successive approximations over the oscillation amplitudes, the authors .
i formulate an increment expression for the quantities defining the rate of change

. in spectral demsity of oscillations as a consequence of the scattering process, ‘
 They show also that in contradistinction to theuni-dimensional spectrum case

" the change in the total energy of plasma oscillations in the strong magnetic ,
{ field occurs in the lowest order in kzléi (kdpe << 1 for Langmuir oscillations,) X

n

. gscillation.amplitudes for which the nonlinear energy dissipation becomgs_substanT’:;;:
t Gard 1/2 ’ b
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TITIE: Interaction between a modulated beam and a plasma

SOURCE: Atomaya energiya, v. 19, no. U, 1965, 336-342
‘ AH S
TOPIC TAGS: plasma beam interactiongj electron beam, plasma instsbility, beam modula-

tion

ABSTRACT: A self-consistent analysis is presented of the parametric and two-stream
‘instabilities that can develop in a system comprising a plasma and a modulated elec- :
tron beam in the form of a periodic sequence of compensated bunches moving through- |
the plasma at constant velocity. The oscillations produced in the system are deter- ;
‘mined by linearizing the standard set of single-companent hydrodynamic equations, =
which then yicld expressions for the perturbations of the plasma-particle density and.
! velocity as well as the electric-field perturbations. The results confirm a hypothesi;? :
i advenced by one of the authars (Faynberg, Atomaya energiya v. 11, 313, 1961), that |-

= | moddlarion of the electran beam appreciably changes the frequency spectrum and the |
: increments of the oscillaticns excited in the plasma, and also the effective |
. temperatures of the beam and of the plasma, in such a way that certain instability i __
components are suppressed. At the same time, the instability components having the L
' same wavelengths and frequencies as the beam modulation, increase in intensity. "Thej .
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TITIE: Quasilinear theory of a weakly turbulent plasma with account of correlstion |
of the electric fields A 44,55 :

y e
b

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 49, no. 1, 1965,
329-334

TOPIC TAGS: turbulent plasma, plasma beam interaction, plasma electron oscillation,|
plasma electron temperature, plasme stability S B

ABSTRACT: TInasmuch as the existing quasilinear theory ig besed on the premise that
the correlation time is infinite, the suthors derive the equations for a turbulent

plasme with eaccount of the influence of the finite time of correlation of the elecw |
tric microfields, This approach is shown to be valid for a plasma placed in an ex="|
ternal electric field whose phase and amplitude very at random. The model assumed |
for the plasma is that proposed by T. H. Stix (MATT-239, Preprint, 1964) , wherein -
the plasma consists of alternating reglons in each of vhich the phase is fixed, bub {
the phase changes from region to region are random. The particular r.ase considered
is thet of a circularly polarized electromagnetic wave prepagating in the direction .
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The nonlinearity of the plasma oscilletions is taken
the correlator of the amplitudes of the Fourier -
other effects connected with the nonlinearity of | -
It follows from an analysis of the kinetic and -
Maxwell's equations that energy cen be transferred in such & systen to nonresonant |
plasma particles, and that if the correlation time is finite it is possible for the
plasma electrons to become heated by the transverse component of the electromagnetic)
field. The stabilizing effect of such an energy transfer-is discussed briefly. ‘
Orig. art. hes: 24 formulas.

. of the external magnetic field.

* into account only by introducing
components of the electric fields;
the oscillations are disregerded,

ASSOCIATION: None
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_ACC NR: AP600LTTS SOURCE CODE: UR/0586/65/002/010/01;69/0;7%'
| AUTHOR: + Shapire, V. Deyf < S &7
' ORG: P)wsicotechxiical Institute, Academy of Sciences UkrSSR, Khar'kov (Fiziko-

' tekhnicheskly Institut Akademii nauk UkrSSR) “Y, 5%

. 2h Y, 5 5 .

:;TITLE: Plasma heating by & stochastic field

E5SOURCE: Zhurnal eksperimental'’noy { teoreticheskoy fiziki. Pis'ma v redaktsiyu.
| Prilozheniye, V. 2, nmo. 10, 1965, 469-473

: POPIC TAGS: plasme interaction, plasma electromagnetic wave, plasma heating, cor- i
‘relation statistics, plasma acceleration :

i ABSTRACT: This is a continuation of an earlier investigation of the interaction

. between plasma particles and an electromagnetic field, with account taken of the

" finite correlation time of the field Fourier harmonics (F. G. Bass, Ya. B. Faynberg,

. and V. D. Shapiro, ‘ZhETF V. 49, 329, 1965), vhere it was shown that a finite cor- .
relation time leads to an effective transfer of energy from the field to the plasma .
particles, vhose jnitial velocity is much smaller than the phase velocity of the =

_waves. In that study the plasma acceleration was investigated only in the initial -

: phase, when the plasma-particle velocities remain lower than the phase velocity of .

. the wave., In the present article the author +reats the acceleration of plasma '

Card__1f2

=2

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001548320018-9"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548320018-9

o § S R e D R T T S SR AR e
T B D s Y T O S Tl T T

COLI200h-66 e
|ACC NR:  APGOOLTTH 4

!
i particles to high energies as one particular case of interaction between a plasma

' and a stochastic field whose harmonics have a finite correlation time. The calcu- :
; lations are made for & circularly polarized electromsgnetic wave propagating along
; an external magnetic field. The particle distribution function is determined and
A ! 44 follows from its form that the interaction with the electromagnetic field pro- i

-t , duces in the plasma a large number of fast electrons accelerated to high energy.
{ Tt is noted that if the particles accelerated by the stochastic fields were to be
! uniformly distributed in velocity space, then the number of high-energy particles
| would be insignificant, but since they £411 in the course of time & rather narrow !
| region in velocity space, the number of particles accelerated to high energies is
i quite appreciable. Author is grateful to Ya. B. Faynberg fgg ggluable advice, and
! to B. B. Kadomtsev i;/olzj 2 5(1:lsc'm&us:lon of the vork. Orig. art.”las: 8 formulas. -

! Y -
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: AUTHOR: Kheyfets, M. I.; Shapiro, V. D. o L5’¢z :

ORIG: None 2,

TITIE: Density limitations of jnteracting currents in the opposite
ultra-relativistic streams E i

1 SOURCE: Atomnaya energiya, V. 19, no. 4, 1965, 388-389
TOFIC TAGS: plasma physics, plasma. pinch, plasma stability

: . 2 :
ABSTRACT: The authors discuss the plasma collectiéa instabilities in
the system of two streams having denmsities n; and np an owing in
opposite directions with relativistic velocities vj and vy along the
axis y. It was assumed that the electrostatic interaction between two
ted by the beam magnetic repulsion. Thus, the changes
in densities were regarded as negligible quantities. Under this assump-| .
tion, the authors presented first a formula expressing the tensor of o
dielectric constant and then by using Maxwell equations, obtained the
dispersion relation. After assuming that the beam thickness was less
than 0.0l cm and vy = ¢ and vg = -0 and on investigating.graphically the|
simplified dispersion relation, the authors derived a formula for the .
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|maximum wave inecrement Imw.
1finally expressed as: .

j o UmesV I vl gy )]
1 e e

Thus, the increment growth and time were

;2;4""”?1 . Com-
e e ’?l 2

paring the time:+ with the interaction time, the maximum beam density -
could be calculated for the case when the ingtability is negligible. An|:~
example.of calculation of thig density for electron and electron-posit-

ron beams was given. The authors thank Ya. B. Faynberg for discussionsg
{of results. Orig. art, hag: 9 formulas. i :

20 o ) - A Craen
SUB CODE: -~/ SUBM DATE: 18Feb65 / ORIG REF: 001 / OTH REF: 004

Herq the root can be determined from the expression:
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- AUTHOR: ’l‘sxtovichl V.N,; ShapiroI vV.D,

- : e A T3 3 5 7
© | ORG: none ) ;sz
TITLE: On the theory of a charged particlc beam traversing a plasma
SOURCE: Zhurnal tekhnicheskoy fiziki, v, 35, no. 11, 1965, 1925-1932
20y, 5
TOPIC TAGS:

plasma oscillation, plasma beam interaction, particlie beam, /“L‘*"'“""

2,0 S T
ABSTRACT: An analytic golution is obtained in the quasi-linear a roximation for
the spectral energy density of the oscillations excited in a semi-infinite plasma by
2 oa charged particle beamahaving & narrow velocity distribution incident normally on
‘#| the plasma surface with' a velocity €xceeding the phase velocity of the plasma waves,
-] Some results previous

ly obtained from qualitative considerations (Yn.B.Feynberg and
V.Q;Shapiro,ZhETF, 47, 1389, 1964) are confirmed; in particular, the energy of the

rgely to a thin layer near the surface, the
ases exponentially with time. The case of an incident pulge

treated, and expressions are derived

. the energy density of the plasma oscillations after the
*] ‘particles have Penetrated deeply into the plasna,

The authors thank Ya, B, Feynber e >s S
and M.S.Rabinovich‘§§psfgeir interest in the work and discussion of the results, Orig,
art. has: 28 formuldd~shq 2 figures,
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TITLE: Stabilization of low-frequency plasma instabilities

SOURCE: Zhurnel eksperimental'noy i teoreticheskoy fiziki, Pis'ma v redaktsiyu.
Prilozheniye, v. %, no. 1, 1966, 32-36

TOPIC TAGS: plasma instability, plasma electromagnetics, plasma charged perticle,
dispersion equation

ABSTRACT: The authors consider theoretically the feasibility of stabilizing drift
instability of an inhomogeneous plasma by superimposing en external high-frequency
electric field parallel to the magnetic field. The change in the drift-wave frequency
due to the external field is calculated and is found to increase. The inerease in
frequency increases in turn the magnitude of the stabilizing term in the expression
for the drift-wave growth increment. The range in which this stabilization is effected
is determined. From the results of the calculation and also from solution of the dis-
persion equation for a collisionless drift instability in a high-frequency field it iz
learned that the width of the interval in which high-frequency stabilization takes T
place 1s maximal when the ion ILarmor radius tends to zerc. With increasing lLarmor
radius this width decreases and tends to,zero for infinite radius. A high-frequency
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electric field can also stabilize drift instability of a plasma with frequent colli- .

sions (drift-dissipative instability), but this calls for larger amplitudes than in
the case of a collisionless drift instability. The authors thank B. B. Kedomtsev and

A. B. Mikhaylovskiy for a discussion of the results and V. I. Shevchenko for help with
the work. Orig. art. has: 8 formulas. ‘

SUB CODE: 20/  BUBM DATE: O8May66/  ORIG REF: 009

Card  2/2 415

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548320018-9"



CIA-RDP86-00513R001548320018-9

"APPROVED FOR RELEASE: 08/09/2001

e S O X (R T TR 6

R T I N M A ST AT Ty s TP S e e s
SRR N O R L ) iJET S EN G0

ACC NRi  AP6017655 | (/Y J | SOURCE CODE: UR/0126/66/000/001/0072/0075
2
A

* AUTHOR: Shapiro, V. Ya.; Patseruk, A, P.; Kuz'menkov, V. A.; Nikolayeva, M, R.

i I

ORG: none ‘(/ ) 7
TITLE: New technical lubricants for drawing pipes of elumimm and its alloys

SOURCE: Tsvetnyye metally, no. 1, 1966, 72-75
TOPIC TAGS: 1lubricant, aluminum alloy, pipe y MmérAc DRAWI G-

ABSTRACT: Over 60 compositions of various lubricants for use in drawing pipes of
aluminum and its alloys were tested. All the Iubricants can be divided into two main
groups: (1) compositions ineluding surface active agents (SAA), and (2) compositions
based on light mineral oils with various thickening agents. The physicochemical
properties of the lubricants and their limit reduction, drawing stress, and burning
off during heat treatment were determined. Tests of the lubricants with and without
SAA showed that there were no appreciable differences in drawing stresses, which werse
much higher than when the standard "Vapor T"/Aubricant is used, Therefore, the lubri-
cants are unsuitable for use under industrial conditions of drawing. However, two —
lubricants, named VM-17//(85% 1520 -aviation oiland 15% of a high molecular compound
with a molecular weight of 20000) and WM-25/81% aviation oil, 4% of the same high
molecular compound, and 15% aluminum stearate) were found to produce drawing ?resses —
)
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;v;;x lower than "Vapor T” and are recommended for industrial use. Orig. art. has:
gure.
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TITLE: On a mechanism for stabilization of beam instability
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no, 6, 1966, 1151-1)54

TOPIC TAGS: plasma stobility, plssma instability, plasma magnetic field, charged
particle, «\c¢cVcewn beam

<
ABSTRACT: The nuthors discuss the stability of a plasma filament in a strong magnetic
field in the presence of a low density axial electron bean whose diameter 18 equal to
That of the plasma filament. The relevant dispersion equation is written, its roots
are discussed, and the condition is derived for the stability of the plasma against
low frequency oscillations, It is noted that when the stability condition is nearly
but not quite satisfied (the case of "low supercriticality") there arises a nonuniform
distribution of the energy density of electrostatic oscillations, which produces an
additional force on the electrons that can tend to stabilize the plasma. The effect
of the electrostatic oscillation energy density distribution nonuniformity on the plasug——
stability is discussed quantitatively and the conditions are found under which it can
tend to stabilize the plasma, The authors thank Ya.B.angberE for discussing the re-
sults, Orig. art. has: 18 formulas, —
SUB CODE: 20/ SUBM DATE:  20Dec65/  ORIG, REF: 002
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Shepiro, V. D

none
Parame ric instability in the interaction of plasma with a modulated beam
Atomnaye energiye, v. 22, no. 1, 1987, LL-L6

parametric instability, plasma beam {nteraction, beam modulation, plasma
GENY PLASNIAG INSTARZILITY
The author and a cclleague,; Ya. B. Faynberg, in a previous paper {Atomnaysa |
19, 1965, 336) showed that the Dbeam-plasma interaction can be stabilized oy |
the density of the beam. This, however, may cause the appearance ol para- f
soility, which occurs when the Langmuir irequency of the plasma approaches%
he modulation frequency of the beam. This type of instability is theoret- |
At exact resonance there is no instability. Near resonance, the §
“relationship between increment values and departure Irom resonance (detuning) depends
on whether the wave number of the investigated plasma wave is close to n/2 times the
‘beam wave number or far from this value, and on whether the electron bunches are
ishort in comparison with the beam wave length. Various cases are derived from the
i same Gispersion equation. The author thanks Ya. B. Feynberg and V. I. Kurilko. Orig.
‘zrt. has: 17 formulas and 2 figures. (wA-T1] {om]
i SUB CODE: 20/ SUBM DATE: 30Jun66/ ORIG REF: 002/
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OKG: Physicotechnical Institute, Academy of Sciences, Ukrainian SSR (Fiziko-
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TITLE: Contribution to the nonli'riear theory of stability of an electron beam in a
system with electrodes

SOURCE: Zhurnal eksperimental'noy i téereticheskoy fiziki, v. 52, no. 1, 1967, 1hk-
155 : i
TOPIC TAGS: cplasma ins gpility, nonlinear theory, plasma beam interuction( zﬁlc{ﬂb“-

Ot Crne Liu‘-‘\'mm&‘-d.a—r /t"' . 0a-enk
ABSTRACT: The article deals Wlkh the nonlinear theory of the instability first con-

sidered by J. R. Pierce (J. Appl. Phys. v. 15, 721, 1944), produced when a monoener-
getic electron beam passes between electrodes kept at constant potential. Small
supercriticality is assumed. The method used in the analysis is the same as used by

one of the authors (Shapiro, Izv. Vuzov Rediofizika v. 7, 736, 1964) for a beam with
periodically varying parameters. The plasma oscillations are described by means of

the hydrodynamic equations, which are solved subject to the same boundary conditions :
as imposed by Plerce. The solution of these equations yields the complex amplitude

* of the instability oscillations and a critical velocity is introduced to differentiatg“_
. between oscillations that can be stabilized and those that can not. It is concluded |

. that the system possesses "hard" excitation, so that when it goes through the stabilid
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ty limit the amplitudes of the oscillations increase abruptly tc values comparable
with the initial energy of the beam. At these amplitudes the instability can become
of the multiple-stream type, and then the approximations used in the present paper
are no longer valid. The possible existence of stationary solutions of the equations
at large amplitudes is also considered and it is concluded that there are none. The
. authors thank Ya. B. Faynberg for calling their attention to this group of problems,
. and B. B. Kadomtsev and G. Ya. Iyubarskiy for valuable advice. Orig. art. hes: b1
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5/056/62/042/003/008/049 -
B104/B102 .

AUTHORS: Fam Zuy Khuyen, Shapiro, V. G., Shpinelt, V. S.

e
TITLE: Resonance scattering of x-quanta in '1‘e12-5

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. %, 1962, 703 - 706
125m

PEXT: The resonance of 35.5-kev y-rays emitted from Te was studied.

Te125m was obtained from neutron-bombarded metallic tellurium enriched in -

9124 up to 86%. The Te02 obtained was used to produce sources of 20

mg/cm2 thickness. A Te0, layer enriched in Te125 to 92% and applied onto

T

an aluminum base served as scatterer. A luminescence spectrometer
recorded the X-radiation from the scatterer. This radiation contained
also resonance-scattered Y-quanta and the non-resonance-scattered radia-
tion from the scatterer, the base, the shield, etc. The pulses from the :
photomultiplier (Fig- 2) were fed into two scaling circuits over an '
amplifier and a single-channel discriminator. One of these circuits

card 1/3
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5/056/62/042/003/008/049 N
Resonance scattering of... B104/B102 )

operated when the source moved toward the scatterer, the other one ®when

it moved in the opposite direction. Both circuits were switched off when -
the direction changed. A. MBasbauer effect was observed. The probabili-
ties of a recoil-free emission and for absorption of a y-quantum from
Te0, were 0.12 * 0.03 at -190°C and 0.067 + 0.008 at room temperature.

The half-life of (1.4 % 0.2)-10’9 gec of the 35.5-kev level (Fig. 1) Sl
agrees with results obtained by the method of delayed coincidences. RER
i. A. Sorokin is thanked for discussions, and L. A. Bykovskaya, gtudent, - - .
for sssistance. There are 4 figures, 1 table, and 4 references: 2 Soviet i
and 2 non-Soviet. The two references to English-language publications

read as follows: K. Cotton, J. Phys. Rad., 21, 265, 1960; R. Graham, J
R. Bell, Can. J. Phys., 31, 377, 1953. = 50 -

40 -

, ASSOCIATION: Institut yadernoy fiziki Moskovskogo goaudarstﬁennogo T i
universiteta (Institute of Nuclear Physics of the Moscow T

State University)

SUBMITTED: Octob:r 2, 1961 ' o
' B
x. .

G
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o125m K _ o

Fig. 1. T decay scheme.

Fig. 2. Experimental arrangement. : {0

Legend: (1) Source; (2) scatterer, in an NaI(T1) detector crystal, (3); »
(4) lead collimator; (5) lead plate; (6) background filter; (7) black
paper. N o

1 - —

Fig.

L _ 4 b o -
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FAM ZUY KHUYEN; SHAPIRO, V.G.; SHPINEL!, V.3.
Resonancé scattering of Y-quants in ’I’ep'5 . Zmr,eksp.i teor.i;?[.*)
42 no.3:703-706 Mr 6<, . (MIRA 15:
(Ganma raySm»»Scat.tering) (Tellumum——-lsotopes)
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ALEKSEYEVSKIY, N.Ye.; FAM ZUI KHIYEN; WSHPINEL', v.S.
. v

ok [ j -tim single crystals. -
Anisotropy of the M¥ssbause eflfect jun A -tim sing ‘
Zhur. eksp. i teor. fiz. 43 no.3:790-794 ! 62. (MIRA 15:10)

1. Institut yadernoy fiziki Moskovskogo gosudarstv;lnnogo,lg.pj‘.versiteta.
(Mossbauex 3ffect) (Tin crystals):. _
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ACCESSION NR: AP4042552 . S/0056/64/046/006/1960/1963

AUTHORS: Shapiro, V. G.; Shpinel’', V. S. '

LRI

TITLE: Anisotropy of the Mossbauer effect in Beta-tin and cassiter-
ite single crystals v

SOURCE: 2h. eksper. i teor. fiz., v. 46, no. 6, 1964, 1960-1963
" TOPIC TAGS: Mossbauer effect. tin, tin compound,'resonance absorp-
tion, absorption spectrum .

ABSTRACT: The resonance abéorption of 23.8-keV gamma quanta in.
single-crystal specimens of p-5Sn- and  cassiterite (Snoz) were inves-

tigated at different temperatures to ascertain the anisotropy of the
probability of resonance absorption of the gamma quanta. The mea-
curements were made with apparatus described previously (Fam Zuy
‘Khiyen, V. G. Shapiro, V. S. Shpinel', ZhETF v. 42, 703, 1962), in
which the absorxber could be moved at ccnstant speed and the counting

Card  1/5 ‘ . s
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ACCESSION NR: AP4042552

"still inconclusive. "The authors are grateful to N. Ye. Alekseyev~
skiy for participating in a discussion of the results and for supply-
ing the single-crystal tin, to G. P. Barsanov, director of the
Mineralogical Museum of AN SSSR,. for the single-crystal cassiterite,
and to P. M. Shal'nev for help with the manufacture of the single-

crystal SnO, absorbers.” Orig. art. has: 3 figures and 2 tables.

2
ASSOCIATION: Institut yaderhoy.fiziki 'M'oskévskogb gosudarstvennogo
universiteta (Nuclear Physics. Institute, Moscow State University)

SUBMITTED: 30Dec63 - -. ~ DATE ACQ:. N ENCL: 02

»

Yo

SUB CODE: NP _ "~ NR REF SOV: =004 - OTHER: - 002
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ACCESSION NR: AP4042552 - = : , ENCLOSUREs Ol

Resonamce absorption probability i" and ‘e=[N(=) - Nmin]/N(“‘) for
two orientauions .

T e . s
-’ Opuerrra- i . (‘IO'K - 635» K slo* K e - ‘.
i . r e | s : < ' r < . ro, :
i ¢ - : ‘-
! 004 20,0 0,6940,07 | 19,6 6,55;1:0,06 18,3 | 0,46+0,05 | 44,7 | 0,300,03
v 2“0 18,0 0,5’-:&0;05- 17,1 | 0,4540,05 15,4 | 0,36+0,04 | 12,1 0,22:+0,02

2 . Juauennna '

' . opuenranus I

1 293K m-x’ I K’ 03K

5 R

H 0,060-:0,006_| 0,030,003 | 0,020:0,002 | 0,013::0,001

Pmm((o%'i?m 0. osain 006°| 0.027£0.003 | 0.016%£0,002 | 0,008:£0,001
(410) 0,085+0,009 | 0,040£0,005 | 0,0340,003 | 0,018::0,002 .

1 - orientation, 2 - values of f';v-'j - polycrystal
card 4/5 -
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SVEDIN, M.B.; SHAPIRO, V.l
Yolarographic behavier of 1holfwrn ca a rointing platicun
misrodlsk wleciroda, UchszapoKigh,une ©8:éa~70 62 toover

1241 RN 18237

1. Kighinevakiy gosudarstvennyy universitet.

SRR B
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L. L 2799666  EWA(h)/EHT(1) G :

P | "AcC NR: AT6005987 (N) SOURCE CODE: UR/3169/65/000/001/0087/0105
AUTHOR: Lebedev, T. S. (Candidate of geological-mineral sciences); Shapoval, V. I.; -
savenko, B. Ya. T e

. 4 d
ORG: - none ig#L/

TITLE: Physical properties of bottom deposits in the equatorial belt of the Atlantic
Ocean : . o

SOURCE: AN UkrSSR. Geofizicheskly sbornik, mo. 1(12), 196S. Stroyeniye zemnoy kory £
fizicheskiye svoystva gornykh porod (Structure of the earth's crust and physical pro=- |-
perties of rocks), 87-105 . N Vo~

TOPIC TAGS: ocean dynamics, longitudinal wave, shock wave propagation , ocean

property . ,
ABSTRACT: Elastic, electrical, and magnetic properties of samples collected during ..
the XV voyage of the Mikhail homonosov_research vessel in the western Atlantic are in-|. -
vestigated. Using the formula R - P :

- “Ell—a)
VLi - 1/ p(i4ao)(1—29) " .

and certain corrections (taking into considerafioh ‘the finite dimensions of the me-
dium) the propagation velocities of longitudinal waves (VL) were evaluated, where VLi

Card 1/2
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ACC NR: AT6005987 ’ /

is the velocity of propagation of longitudinal waves in an infinite medium, E is

Young's modulus, p is the sample density, and o is the Poisson coefficient. The elec-|

trical resistivity of the sample was investigated using the formula

~p_— Po 3
k=K L— v !
R=R=L2(0-,

and some additional concepts where R, is the resistivity of the sample, R is the re- = y}

X
sistivity of both the sample and the solution, I is the distance between two elec-
trodes, I is the sample length and S; is the cross section of the solution column.
The measurement apparatus consisted of 2 electrodes and used an alternating current
of 1000 cps. Magnetic susceptibilities of all collected samples were investigated by
using a balanced H-shaped magnetic bridge as a pickup. The data show that 1) longi-

tudinal (RL) waves of samples saturated with ocean water have a propagation velocity |~

of 1300-1600 m/sec and that the propagation velocities for grayish ocoze, white ooze

FERS

and yellowish foraminiferal ocoze are 1580, 1510 and 1450 m/sec, respectively; 2) the,ff‘f

resistivities of bottom deposits in the western equatorial belt of the Atlantic are
dependent mainly on the lithologic and mechanical properties of the deposits varying
from 0.5-0.9 fl. The foraminiferal ooze, however, has resistivities up to 9f; 3) the

magnetic susceptibilities of the bottom deposits vary from 1-40+10"6 CGSM; and 4) the |~

vibratory motions of the ship affect the reliability of seismic evaluations. Orig.
art. has: 2 tables, 7 figures. . \ 7

SUB CODE: 08/ SUBM DATE: 20Augb4/ -~ . ORIG REF: 018/ ° OTH REF: 012 B o

SN
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SHAFIRO VeMo; NIKITINA, 5.3.; VOLKQVA, A.D.

b

Effect of intravenous introduction of sodium bicarbonate on *hs
a=id-base equilibrium and gases in the blood during direct cardise
masgsage. Pat, fiziol, 1 eksp., terap. 8 no.1:29-33 Ja-F '64,
(MIRA 18:2)
1. Lsboratoriya eksperimental'noy fiziologil po ozhivleniyu
organizma (787, prof, V.A. Negovskiy) AMN SSSR, Moskva,
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BrEsnsERm

SHAPIRO V.M. (Moskva)

Conference on problems of reanimatology dedicated to Professor
F.A. Andreev's memory. Pat, fiziol. i eksp. terap, 8 no,l:
8586 Ja-F '64, (MI‘RA 1852)

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548320018-9"



"APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001548320018-9

KOZAROV, A.Ya.,inzh.:; SHAPIRO, V.N.,inzh.

Bxperinental milding of avartment houses in Meoscow, Stroi.prom,
36 no.lti6-20 Ap  '59, (MIRA 11:4)
(Moscow--Apartment houses)
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AUTHOR® PForsnan, M. A, (uoscow)

TITLE: Anvroximate Determination of the 3tress Concentration in a
Notched Blastic Bar Under Tension (Priblizhennoye opredele-
niye konbtsentratsiy napryazheniy v rastyanutcom uprugom
sterzhne s vyuoohhov)

PZRIODICAL: Izvestiya Akademii Nauik 3838R. Otdeleniye Tekhnicheskikh
tiauz, 1953, Nr 3, op 73-81 (U'“

AB3TRACT: The problem is solved for the circular and rectangular
cross-sechions, For the circular cross-section a varlatlon—
51 method was sugzested by V. 3. Shapiro ("Certain problems

of the deformaticn cf bars of variable cross-section”,Prikl.
Mat, i ilekh. 1953, Nr 2). The stress concentration is assumed
t¢ be moderate when the radius of curvature at the groove
bottomn is of the same order as the radius of the bar at that
point. Under this condiftion 1t was possible to retain only
the first term of the geries used in this metheod., Two ways
of sclving the prcblem are shown., namely, the sclution of

an cordinary ncon-homogensous differential equation of the
fourth order in the stress function and the substitution of

Card 1/3
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24-53-5-5/38

inatisn of the 3tress Councentration in a Netched

Approximate Deterni
Blastic Bar Under Tensiocn,

an exponential funcwion for toe surests function, The
coefficients of this exponential function are found from
the condition of minimum potential =nergy. The second method
is uced to work out a numerical example of a bar with a hyper-
belic groove, In this instance, a zemparison can be made
with the exact =olution given by Neuber (Tatle 1, bracketed
values). It is found that, when the radii defined earlier
are equal, the mcst important axial stress is computed by
the present methcd with an accuracy of about 10% whilst the
tangential and normal radial stresses, of less importance,
are obtained less accurately. Ancther artifice is used for
the analysis cf stress ccncentrations in a nctched bar of
rectangul sreoss—-section. The method is based on Neyber
and on Sadowsky, 4., and Sternberg, E.7. ("Three-Dimensional
Solution for the 3tress Concentration round a Gircular Hole
in a Plake of Arbitrary Thiclkmess", J.Appl.liech.1949, BNr 1).
The approximabte solution of the three-dimensional problem is
obitzined by the superposition of three sclutions: (1) the
Neyber ocluticn for the two-dimensional wnroblem with a hyper-
.otch, (2) correction terms to account for the three-
Card 2/3 Gimensional nature of the problem and (3) scliution of a

o DO
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Approximate Determinaztion of the Stress Concentration in ~ Notched
Elastic Bar Uander Tension,
residual problem introduced by the fact tha®t the correction
terms violate the boundary conditions at the free surface of
the notch, Tests were carried out with rubber samples and
the rssults of measurements compared with computations by
the mothods sresented here (Table 4). Agreement within 5%
has been achieved, There are 7 illustrations, 4 tables,
% English and 5 Soviet referemces.

SUBMIDTTED: Sesptenber », 1357.

1. Bavz-~-Tansior 2, Strzssese-Destermination

Card 3/3
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SHAPIRO, V. S.

Primary liver cancer in children of mothers with Botkin's disease
. during pregnancy. Sov,med, 22 no.82:42-47 Ag '58 (MIRA 11:10)

1, Iz Serpukhovskoy bol'nitey "Krasnyy Tekstil'shohik® (glavnyy
vrach Ya.G. Syrkin).
(LIVER, HEOPLASMS, in inf, & child,
primary, in child. of mothers with infect. hepatitis in
pregn, (Bus))
(HEPATITIS, INFECTIOUS, in pregn.
relation. to primary liver cancer in in.f. (Rus))
(PREGNANCY, compl,
infect, hepatitis, relation to primary liver cancer
in inf, (Bus))

~
v
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) AYZENSHTESN, M.S.; LUNTS; R.Io; NOVIKOVA, R.S.; SHAPIRO, V.S,

Combination of adenomatosis and tuberculosis of the lungs. Probl,
tub, 38 no.7243-48 %60, MIRA 14:1)

1, Iz Moskovskoy klinicheskoy infektsionnoy bolinitsy No.l
(glavayy vrach - zasluzhennyy vrach RSFSR N.G. Zaleskver)
i Moskovskoy gorodskoy klinicheskoy tsentralinoy tuberkulez—
noy bol'nitsy (glavnyy vrach « zasluzhenny deyatel! nauki

prof, V.L. Bynis),
( TUBERCULOSIS) (LUNGS-~TUMORS)
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PIROGOVA, Ye,Po; SHAPIRO, V.S.

Wegner®s granulomatosis. Vestootorin, 22 no.6851-62 f60,
(MIRA 1431)
1, Iz patologoanatamicheskogo otdeleniya (naue rukovoditel? =
prof, AcPo Avtsyn, zav. =~ dotsent T.G. Terekhova) Moskovskoy
gorodskoy klinicheskoy infektsionnoy bolinitsy No.l.
(RESPIRATORY THACT-~-DISEASES)
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ZIL'BEkK, L.A.; SHAPIKO, V S 5 GAKDASH:{aM, A.M.; MITROFANOV, V.ii.

e i A e e

Mouse cysts produced by the edministration of extracts of
odenomatous pulmonary tissue from sheep. Vop.virus. 7 no.3:
288-291 My-Je'62, (MIRA 16:8)

1. Institut epidemiologii i mikrobiologii imeni N.F.Gamalei,
Moskva 1 Kirgizskiy sel'skokhozyaystvennyy institut imeni

K.I.Skryabina, Frunze.
(CYSTS)  (1'UMORS--TRANSPLANTATION)
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LiLId, I.5.; SHAPInG, V.3,

Malicnant degeneration of the epithelivum induced in sitro
[¥) N , .
1y virus. Vop. virus. 7 no,3:366-367 My—-Je' 62,
o poeR ’ (iIia 16:8)
1. Institut epideniologii i mikrobiologii imeni N.F.Gamalei
Al SSSR, loskva. ~
’ ’(VIi"_USES) (TISSUL CULIUEE) (EPITHELIUM-—CANCER)
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Esrrr.

25(3) SOV/119-59-9-12/19
. ATUTECRS: Gordon, M.M,, Engineer, Proskuryakov, Ye., T., Engineecsr,
Shaplro, V. V., Engineer
TITLE: The Measurement of the Consumption of Bituminous Coal Tar by

Means of a Pulse Ultrasonic Consumption Indicator
PEIIODICAL: Priborostroyeniye, 1959, Nr 9, pp 24-25 (USSR)

ABSTRACT: The first figure shows a schematic section of the primary element
of the tar consumption indicator. This primary element is fitted
into the tar conveyer tube in such a manner that the whole tar
to be measured flows through the channel of the primary element.
4 piezo elements (quartz crystals) are attached to the front
orifice of the channels. Two of them transmit ultrasonic pulses
and the other two receive these pulses. The construction of the
primary element is discussed then. Both channels are bored into
a metal rod, which warrants good heat exchange between the
channels. The block diagram of the electronic part of the
apparatus is also given in the first figure. Thereafter the
operating mode of the apparatus is discussed. The ultrasonic
pulse is recorded by 2 guartz and converted into an electric

- 3 3 . . d .
Card 1/3 pulse. The electric pulse is then amplified , synchronizes a
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The Measurement of the Consumption of Bituminous SOV/119-59-9-12/19
Coal Tar by Heans of a Pulse Ultrasonic Consumption Indicator

blocking generator, which emits a strong pulse voltage. These
blocking generators are described in brief. The unit of the tar
volume (a certain diffecrence df between two frequencies) does on

principle not depend on the velocity of sound. Thus the unit has
no relation whatever to the physical properties of the fluid,
especially not to its temperature. Actually a certain dependence
on the physical properties of the fluid remains. A diagram
illustrates the computed displacement curves of the zero point
of the apparatus as a function of the temperature of the fluid
for varying distances between the quartzes of each pair. The
error caused by differences in temperature may be neglected, if
the error in arrangement of the quartzes does not exceed 0.1 mm.
In the apparatus described here the two quartz pairs are mounted
in different channels. A further figure gives the diagram of an
instrument for indicating the tar consumption during ignition of
the flares ¢f a gas heated open-hearth furnace. In the next
figure the photograph of a drop of anthracene o0il taken under a
microscope is shown. Evidently anthracene o0il is not a
homogeneous fluid, since it contains solid particles and
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The Measurement of the Consumption of Bituminous S0V/119-59-9-12/19
Coal Tar by Means of a Pulse Ultrasonic Consumption Indicator

inclusions of liquid. The primary element of the apparatus must
be mounted in the heated container so as to prevent a
temperature drop below 50° C during periods of low consumption,
The apparatus {precision degree 2) has a linear scale for the
reading range 100 - 1000 kg/h can but also be produced with a
smaller scale range. There are 6 figures and 3 references,

2 of which are Soviet. - '

Cerd 3/3
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SKERSKTY, K.K.; SOBOLEV, S.K.; SHAPIRO, V.V,

Simple converter of voltage to pulse frequency. Priborostroenie
no,11:26~28 N 162, (MIRA 15:12)
(Electronic calculatmq machines)
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AUTHORS: Ratmer, R.I. and Sha_xpi,x;o_.,,LIa._f_ /136-5 o/27
TITIE: Pickling Cupronickel in Sulphuric-acid Solution with

Addition of Ferric Sulphate (Travleniye meltkhiora
v sernokislom rastvore S dobavkoy sul'fata okisi zheleza)

PERIODICAL: Tsvetnyye Metally, 1958, Nr 10, pp 70 - 75 (USSR)

ABSTRACT: Cupronickel is normally pickled in & mixture of

sulphuric and nitric acid with hexavalent chromium as

an oxidising agent, but ; advantages. At the
Revdinskiy zavod obr& i allov (Revda
Non~ferrous Metals Works) an investigation was
carried out to find r pickling liquid. After
lgboratory tests had shown almost all the preparations
recommended in the Soviet 1iterature (Refs 1-3) to have
disadvantages, The work was extended to sulphuric acid
containing ferric sulphate. The sulphuric acid removes
the outer scale and the ferric jons oxidise the copper and
nickel and cause their solution. The tests were carried
out with 3-30% H,S0, and 10-200 g/litre of Fey(SQ)z at

16 - 100 °¢., 50 - 70 O¢ was found to be the best
temperature (Figure 1), securing 2 gufficiently rapid
solution without e vaporation losses. The reduction of
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Pickling Cupronickel in Sulphuric-zcid Solution with Addition of
Ferric Sulphate

ferric-ion concentration with increasing quantity of pickled
metal varies to the same extent per unit surface (Figure 2).
The relative decrease in sulphuric acid concentration
remained the same for all solutions tested (Figue 3). The
optimal sulphuric-acid and ferrous sulphate concentrations
were found to be 10-20% and 40-120 g/litre, respectively,
giving a pickling time of %-10 min, with fresh solution.
In works tests, surface quality was found to be better than
with chromic reagents; laboratory tests showed metal losses
to be lower. The authors regret that the adoption of this
superior method is hampered by lack of commercial ferric
sulphate. Solutions of this type were found to be applicable
also Yo nickel and stainless steel. There are 3 figures and
6 references, 5 of which are Soviet and 1 Englisb.
ASSOCIATION: Revdinskiy zaved obrabotki tsvetnykh metallow
(Revda Non-ferrous Metals Treatment Works)

Card 2/2
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AUTHORS: Shapiro, v.Ya. aad FPavliov, A.A. 136-11-10/17

TITIE:

“Determining Certain Relatlonchipsin Comecticn With Tube Drawlgon
a "Floating" Mandrel (Upredeleniye nekotorykh sootnosheniy
pri volochenii trub na "plavayushchey" opravke)

PRRIODICAL: Tsvetnyye letally, 1957, mo.1ll, pp. 54 - ©0 (USSR).
ABSTRACT: In the method dealt with in this article, an unattached

mandrel is placed in the tube being drawn, the mandrel shape
teing such that it stays in the deformation zone. Reference is
made to the work of Crre (Ref.5), described as the most detailed
available on such methods. The present article consists mainly
of an account of experiments in which Yw.v. Timinskiy partici-
pated at the Revdinskiy non-ferrous metals treatment works. The
object of the first part of the experimental work was to determ—
ine the conditions under which the floating-mandrel process will
operate without tsearing or idle passes to yive tubes with a

gocd inrer surfazce. The factors studied were the dimensions of
the tubes drawn and mandrel shape and size. The equation ded-
uced was used to calculate drawing conditions in a concrete

case and the possibility of reducing the number of different
nandrels required and of using different Dillet dimensions was
studied. The results obtained sugrested that it might be

;yssible to draw thick-walied tubes, but further data are
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Jetermining Certain Relationships in Connection With Tube Drawin

RErR] R n g
on a “Floating” Mandrel.

necessary. For ordinary tubes of corper or Copher-zcinc allos
the worlk established the suitability of the "floating" o
Lapdrel technique. The external diameter of the fir%shod
tute must be egual to the internal dianeter of the Eiliét

+ approximately 1 mm and it was on this basis tlhat the
authors caiculated drawing conditions. It vas fournd ghaf th
length of the cylindrical part of the mandrel had—no ;D;réci-
avle ef?ect on the drawing process, but the angle of i%ETin—
ation of the generatrix of the cone of the mangrel ;hoala ;ot
ixceed that of the generatrix of the die ccne.

There are 8 figures and 5 Russian references.

ASSOCIATION: Revda Plant for Treatment of Non-ferrous Metals (Revdinskir
zaved pc obrabotke tsvetnyka net@dlov) - 7

AVATTABIE: Licrary of Ccngress

Card Z/2 1. Tubes<Drawing 2. Mandrels-Applications
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ANISIMOV, A.V.; SHAPIRO, V.Ya.‘
T T T ]

Device for the determination of linsar displacements of‘
self-adjusting tube mandrels in the center 122 iggoz;zitlon.
Z eb. o3 t. t. 4 no.4:149- .
Izv. vys.. ucheb, zav.; tsve me it 14:8)
1. Krasnoyarskiy institut tsvetnykh metallov, kafedra
obrabotki metallov davleniyem. '

(Pipe mills) (Electric measurements)
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